Case Report {#section1-2333794X15606840}
===========

A 12-year-old African American girl presented with a 1-year history of swelling and intermittent pain in her left foot. The swelling and pain had worsened over the past 3 weeks. She reported that prolonged walking increased the pain and swelling, while laying down lead to some improvement. The patient and her mother denied trauma to the left foot. There was no history of fever, nausea, vomiting, abdominal pain, or shortness-of-breath. The rest of her review of systems was unremarkable. Her past medical history was significant for asthma, with no surgical history. The only medication she took was albuterol as needed, and she had no known medication allergies. Family history was significant for diabetes and bipolar disorder. On our physical examination, she was afebrile with stable vital signs. She had an approximately 3 × 3 × 3 cm well-circumscribed, nontender, fluctuant mass at the dorsum of her left foot, located above the fourth and fifth metatarsals, with no overlying erythema. Her range-of-motion and strength were intact bilaterally. Laboratory work showed a white blood cell count of 7100/mm^3^ (47% neutrophils, 42% lymphocytes, and 7% monocytes), hemoglobin 12.6 g/dL, hematocrit 37.0%, and platelets 279 000/mm^3^. C-reactive protein was 3.18 mg/L (normal \<9.1), and erythrocyte sedimentation rate was 14 mm/h (normal 9-14). Her foot radiograph showed soft tissue swelling within the fourth and fifth intermetatarsal space, with lucencies in the diaphysis of the fourth and fifth metatarsals suggesting possible chronic osteomyelitis. Foot ultrasound showed soft tissue mass suggesting phlegmon and early abscess formation at the site of swelling. No foreign body was noted in either of the examinations. Foot magnetic resonance imaging (MRI) showed subacute/chronic osteomyelitis of the fourth and fifth metatarsals with a 3.3 × 2.4 × 3.7 cm mass consistent with inflammatory pseudotumor and a component of small abscess. There was also extensive cellulitis and myositis involving the dorsum of the midfoot and extending between the fourth and fifth metatarsals to the plantar musculature and fascia. Additionally, the MRI showed a 2.7 cm linear foreign body in between the fourth and fifth metatarsals ([Figures 1](#fig1-2333794X15606840){ref-type="fig"} and [2](#fig2-2333794X15606840){ref-type="fig"}).

![Sagittal view of the left foot MRI showing a 3.3 × 2.4 × 3.7 cm complex mass dorsal to the metatarsals.](10.1177_2333794X15606840-fig1){#fig1-2333794X15606840}

![Sagittal view of the left foot MRI showing a 2.7 cm linear foreign body between the fourth and fifth metatarsals with intense surrounding inflammatory response.](10.1177_2333794X15606840-fig2){#fig2-2333794X15606840}

On further questioning, the patient recalled stepping on a toothpick approximately 1.5 years prior to her current presentation. Review of her previous medical records revealed that she had 2 previous emergency department (ED) visits as well. The first visit was shortly after she stepped on the toothpick but nothing could be felt or removed. She presented a second time to the ED 6 months prior to this presentation with swelling and pain in her foot. At that visit, bedside incision and drainage was attempted but unsuccessful. After each of these visits, patient's family was advised to follow-up in the surgery clinic for further evaluation but failed to do so.

Hospital Course {#section2-2333794X15606840}
===============

She was initially treated with intravenous (IV) clindamycin to cover for anaerobic and gram-positive organisms including *Staphylococcus aureus*. Orthopedic Surgery was consulted and performed incision and drainage of the mass. During the debridement, the mass was noted to have separate neurovascular bundle. A toothpick fragment was removed and the mass was sent to pathology. Soft tissue sections showed abundant mixed inflammatory cells including lymphocytes, plasma cells, neutrophils, eosinophils, and histiocytes. The center of the lesion showed purulent necrosis and clusters of gram-positive beaded bacteria and sulfur granules suggestive of *Actinomyces* species. Acid-fast staining was negative. Tissue gram stain showed gram-positive beaded bacilli ([Figure 3](#fig3-2333794X15606840){ref-type="fig"}). Tissue culture grew *Actinomyces*; however, it could not be further speciated and no susceptibility testing could be performed, as the bacteria could not be subcultured. The anaerobic, fungal, and mycobacterial cultures did not show any growth. She was discharged with instructions to complete a 6-week course of IV ampicillin-sulbactam, but shortly after initiation of IV therapy, she developed anaphylactic symptoms related to IV infusions. Antibiotic therapy was switched to IV meropenem, and she received that for 2 months. Patient then underwent desensitization to amoxicillin-clavulanate and completed a 6-month course of oral suppression therapy. There was complete resolution of foot swelling and tenderness.

![Gram stain showing gram-positive beaded bacilli.](10.1177_2333794X15606840-fig3){#fig3-2333794X15606840}

Final Diagnosis {#section3-2333794X15606840}
===============

Actinomycosis and osteomyelitis of the foot due to a retained toothpick

Discussion {#section4-2333794X15606840}
==========

This is a unique case of a chronic, indolent mass following penetrating trauma and retained foreign body. Used toothpick injury can cause soft tissue infection with common oral flora and is often polymicrobial but the tissue culture in our patient grew *Actinomyces* only. Osteomyelitis of the foot following penetrating injuries with used toothpicks is most frequently caused by *Eikenella corrodens*^[@bibr1-2333794X15606840]^; only one case of osteomyelitis has been reported where both *Actinomyces odontolyticus* and *Eikenella corrodens* were isolated.^[@bibr2-2333794X15606840]^

*Actinomyces* species are part of the endogenous bacteria of the human gastrointestinal tract from the oropharynx to the bowel.^[@bibr3-2333794X15606840]^ Actinomycosis occurs when the bacteria is introduced into tissues. Predisposing factors for actinomycosis include gingivitis, dental trauma or procedures, diabetes, malnutrition, immunosuppression and local tissue damage due to different causes such as trauma, radiation, or intrauterine devices.^[@bibr4-2333794X15606840],[@bibr5-2333794X15606840]^ Our patient developed actinomycoses due to bacterial inoculation into the soft tissues of the foot via the toothpick. Conditions that favor the proliferation of *Actinomyces* species in tissues include the duration and severity of trauma that induce microaerophilic environment as well as the synergistic effect of other bacteria.^[@bibr6-2333794X15606840]^ *Actinomyces* species replicate and spread contiguously without respect for tissue planes. Patients may occasionally develop an acute inflammatory response with painful cellulitis following inoculation. However, most actinomycosis lesions progress in a slow and progressive manner to a chronic inflammatory stage characterized by formation of masses with hard walls due to extensive fibrosis.^[@bibr3-2333794X15606840]^ The lack of laboratory evidence of inflammation, as demonstrated by normal white blood cell count, low C-reactive protein, and erythrocyte sedimentation rate reflects the insidious nature of actinomycotic lesions. As the lesion matures it becomes fluctuant and may subsequently form sinus tracts. Once formed, sinus tracts tend to be chronic and have poor tendency to heal and may drain tiny yellow friable masses termed sulfur granules, which are indeed *Actinomyces* colonies mixed with neutrophils and debris. Actinomycosis is frequently polymicrobial and bacterial species such as *Eikenella corrodens, Fusobacterium, Staphylococcus*, and microaerophilic streptococci are often concomitantly isolated.^[@bibr3-2333794X15606840],[@bibr7-2333794X15606840]^

Although cervicofacial bone involvement is the most common form of osteomyelitis due to *Actinomyces* species in adults and children, case reports and case series have been described of osteomyelitis involving other sites.^[@bibr8-2333794X15606840]^ Bone and joint involvement may follow hematogenous spread of localized actinomycosis to distant sites.^[@bibr9-2333794X15606840]^ However, most cases of *Actinomyces* osteomyelitis occur via contiguous spread of infection. Primary sternal osteomyelitis has also been reported in adults.^[@bibr10-2333794X15606840]^ The most common site of osteomyelitis in children is the mandible; all had frequent recurrences of symptoms and all were diagnosed with chronic ostemyelitis.^[@bibr11-2333794X15606840]^ Most patients with extrafacial bone actinomycosis have indolent clinical presentation and the clinical manifestations are similar to chronic osteomyelitis due to other bacterial causes. Involvement of the extremities may lead to mycetomas, which are localized, chronic, progressive, granulomatous, inflammatory, tumor-like lesions that may resemble tuberculosis, nocardiosis, fungal infections, or malignancies.^[@bibr12-2333794X15606840]^

Diagnosis is often made by isolation of *Actinomyces* from tissue or pus from normally sterile body sites. Clinical specimens should be preferably obtained prior to antimicrobial therapy as *Actinomyces* species are sensitive to antimicrobials. *Actinomyces* species require an anaerobic or microaerphilic environment to grow; thus, specimens should be sent to the laboratory in strict anaerobic conditions. Growth demonstrates gram-positive bacilli or branching filaments that are acid-fast stain negative. Microscopic examination of affected tissue may reveal yellow, "sulfur" granules that are considered characteristic but not pathognomonic of actinomycosis as they may also be seen in other infections such as nocardiosis or botryomycosis.^[@bibr13-2333794X15606840]^ Of note, *Nocardia* may appear microscopically similar to *Actinomyces* and stains gram-positive. However, in contrast to *Actinomyces, Nocardia* is acid-fast stain positive or stains partially positive with stain. Molecular methods such as 16S rDNA sequencing have being used to identify *Actinomyces* in clinical specimens.^[@bibr14-2333794X15606840]^

Prolonged antibiotic therapy and surgery are the mainstay of actinomycosis treatment. Penicillin is considered the drug of choice. Treatment for actinomycosis consists of initial IV antibiotic therapy, such as IV penicillin G or ampicillin, for 2 to 6 weeks. This is followed by a 6- to 12-month course of suppressive therapy with high-dose oral penicillin or amoxicillin.^[@bibr3-2333794X15606840]^ Patients who are allergic to penicillin may be treated with clindamycin, erythromycin, or a tetracycline such as doxycycline or minocycline. Antibiotic susceptibility testing may help guide antibiotic therapy particularly in penicillin-allergic patients. Meropenem may be used during the parenteral phase of therapy in penicillin allergic patients as we treated our patient.^[@bibr15-2333794X15606840]^ Antibiotics that are considered ineffective against *Actinomyces* species include oxacillin, cephalexin, ciprofloxacin, and metronidazole.

Conclusion {#section5-2333794X15606840}
==========

Inflammatory granulomas caused by pathogens such as *Actinomyces, Nocardia*, and fungi can form indolent masses mimicking tumors. Patients may present with prolonged and nonspecific complaints. Actinomycosis should be considered in patients with chronic indolent foot swelling following toothpick injuries. Patients with chronic or recurrent foot swelling should get magnetic resonance imaging to evaluate for wooden foreign bodies including toothpicks as history of trauma may not be elicited.
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